This paper contributes to the literature by using newly released comprehensive transaction level data on all exports and imports to document facts about the amount of intra-good trade -the simultaneous export and import of identical goods by one firm -in Germany. Combined data for trade transactions and for characteristics of a representative large sample of trading firms are then used to report differences between firms that export and import different goods only (inter-good traders) and firms that engage in the simultaneous export and import of identical goods (intra-good traders). We find that the share of intra-good trade in total trade was some 17 percent in Germany in 2012. Intra-good trade matters. This share differs widely between broadly defined groups of goods and between industries. Controlling for detailed industry affiliation intra-good traders differ significantly from inter-good traders -they are larger, more human capital intensive, more productive, have a higher R&D intensity, and are more profitable. The data, however, are not rich enough to reveal the direction of causality between intra-good trade and firm performance and to investigate empirically the reasons why some firms engage in intra-good trade.
Introduction
This paper documents for the first time the relevance of a newly described type of international trade -intra-good trade, defined as the simultaneous export and import of identical goods by a single firm -for Germany, one of the biggest actors 1 on the world markets for imports and exports.
To put the findings reported in this paper into perspective, remember that more than forty years ago empirical trade economists realized that a large share of Table A6 ). 2 See Grubel and Lloyd (1975) and Helpman and Krugman (1985) for canonical books on the empirical and theoretical parts of this literature. Searching for "intra-industry trade" in Google Scholar returned some 29.000 results on August 3, 2016. and Jensen (1995) studies with data from countries all over the world looked at differences between exporting and non-exporting firms (and later between importing and non-importing firms). One stylized fact uncovered in this literature is that even in narrowly defined industries there are firms that export and firms that do not export; the same holds for imports. Firms engaged in international trade and those that do not differ systematically; among others, traders are more productive (controlling for firm size and industry). These empirical findings inspired the development of what is now called the new new trade theory started by Melitz (2003) and surveyed in Melitz and Redding (2014) with a focus on international activities of heterogeneous firms.
The first generation of this literature on the micro-econometrics of international trade used data from surveys of firms that report who exports (and, to a smaller extent, who imports) how much (for surveys of this literature see Wagner (2007 Wagner ( , 2012 ). A more recent empirical literature is based on transaction level data that are usually based on customs records of international trade activities. These data cover detailed information on which firms trade which goods in which quantity and of what value with firms from which countries (see Wagner (2016) for a survey). Analyses of these transaction data reveal a number of new empirical facts that were hidden under the veils of more aggregate trade data at the firm level. A case in point is evidence on the existence of hitherto undocumented types of trade activities. Damijan, Konings and Polanec (2013) report that in Slovenia on average 70 percent of all exporting
firms engage in what they term pass-on trade (POT), i.e. the firms import products that are later exported again by the same firm. According to this study a large share of manufacturing firms are active in simultaneous two-way trade in identical goods.
Overall, the value of POT exports was close to 13 percent of the aggregate value of manufacturing exports in Slovenia in 2008 (Damijan et al. 2013, p. 87). 3 This paper is closely related to the study by Damijan, Konings and Polanec (2013) but takes a somewhat broader view by looking at the role of intra-good trade, defined as the simultaneous export and import of the same narrowly defined product (according to the HS6-digit classification of products) within a reporting year by one single firm in Germany. Intra-good trade, therefore, is not limited to pass-on trade (were by definition firms pass-on previously imported goods to exports) but includes imports that are sold on the national (i.e. German) market and exports from Germany that are later imported to Germany again. In short, intra-good trade in identical products is defined in close analogy to intra-industry trade in products from identical industries.
This paper contributes to the literature by using newly released comprehensive transaction level data on all exports and imports to document facts about the amount of intra-good trade in Germany, the third largest exporter and importer in world merchandise trade. Combined data for trade transactions and for characteristics of a large sample of trading firms are then used to report differences between firms that export and import different goods only (inter-good traders) and firms that engage in the simultaneous export and import of identical goods (intra-
good traders).
3 Evidence on another newly discovered type of international trade is reported by Bernard, Van Beveren and Vandenbussche (2010) who document that a large majority of Belgian firms export products they do not produce -they are engaged in Carry-Along Trade (CAT). These CAT exports are concentrated in the largest and most productive firms. Empirical evidence for CAT is also reported by Abreha, Smeets and Warzynski (2013) for Denmark and by Lo Turco and Maggioni (2013) for Turkey.
To anticipate the most important findings, the share of intra-good trade in total trade was some 17 percent in Germany in 2012. Intra-good trade matters. This share differs widely between broadly defined groups of goods and between industries.
Controlling for detailed industry affiliation intra-good traders differ significantly from inter-good traders -they are larger, more human capital intensive, more productive, have a higher R&D intensity, and are more profitable.
The rest of the paper is organized as follows. Section 2 presents descriptive evidence on intra-good trade in Germany. Section 3 looks at the differences between intra-good traders and inter-good traders. Section 4 discusses explanations for intragood trade. Section 5 concludes.
Intra-good trade in Germany: Descriptive evidence
We start the empirical investigation with a look at the share of intra-good trade in total trade for the economy as a whole, in 21 broadly defined sections of goods, and in some 80 industries. The transaction level data used are described in section 2.1, results are reported in section 2.2.
Data
In Germany information on the goods traded internationally and on the countries with which these goods are traded is available from the statistic on foreign trade (Außenhandelsstatistik). This statistic is based on two sources. One source is the reports by German firms on transactions with firms from countries that are members of the European Union (EU); these reports are used to compile the so-called The data used in this paper are based on the raw data at the transaction level.
The unit of observation in these data is a single transaction between economic agents located in two countries, e.g. the export of X kilogram of good A with a value of Y Euro from Germany to China. For a given year, the sum over all export or import transactions is identical to the figures published by the Federal Statistical Office for total exports or imports of Germany.
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The record of the transaction usually 6 includes a firm identifier (tax registration number) of the exporting (or importing) firm. Using this identifier information at the transaction level can be aggregated at the level of the trading firm to generate yearfirm-product-value-weight-destination (or -origin) data. Furthermore, the firm identifier is used to link information on export and import transactions of a firm.
The Federal Statistical Office prepared this type of data for the reporting year 2009 for the first time; the most recent data available at the time of writing this note are for 2012. These data show who trades how much of which good with customers (or suppliers) from which country in a given year. 4 Note that firms with a value of exports to and imports from EU-countries that did not exceed 400,000
Euro in the previous year or in the current year do not have to report to the statistic on intra-EU trade.
For trade with firms from non-member countries all transactions that exceed 1,000 Euro ( 20, 2015. 6 Note that this identifier is missing for several transactions for various reasons including traders that do not have a (German) tax identification number; further details were not revealed to me.
Products are distinguished according to very detailed classifications. In the data used for this paper, the Harmonized System at 6-digit level (HS6) is used as the product classification system. Note that due to privacy protection any published results refer to the more aggregate HS2 level.
Intra-good trade in Germany in 2012
The empirical analysis uses data for 2012, the most recent year available at the time of writing this paper. The share of intra-good trade in total trade is defined as the sum of intra-good exports and intra-good imports over the sum of total exports and total imports, either in the economy as a whole or in parts of it (defined below). Table 1 reports this share of intra-good trade in trade with all goods, or in total trade, and in trade of 21 broadly defined groups of goods (defined as HS2-sections in the Harmonized System). The overall share of intra-good trade is 17.32 percent, and this documents that intra-good trade is far from rare in German trade. Intra-good trade matters.
While the share of intra-good trade differs widely between groups of goodsfrom 7 percent in "footwear, headgear, umbrellas" to 50 percent in "works of art, collectors' pieces and antiques" -it is of an order of magnitude that is non-negligible in all sections. Intra-good trade matters for all kind of goods.
[ Table 1 near here]
The share of intra-good trade in the two-digit level industries in reported in Table 2 . This share differs widely between industries. Not surprisingly, intermediaries from wholesale and retail trade (industries 45 -47) are active in intra-good trade, but we find evidence for intra-good trade in firms from all manufacturing industries (see industries 10 to 32), too. Intra-good trade matters in large parts of the economy.
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[ Table 2 near here]
This birds-eye view on intra-good trade in Germany in 2012 reveals that this type of trade matters -for the economy as a whole, for all kind of goods, and for firms in nearly all industries.
Characteristics of intra-good traders
Given the relevance of intra-good trade for foreign trade in Germany it is important to learn more about which firms engage in this type of trade, and why they do so. This section focuses on the first question. From the literature on the microeconemetrics of international trade we know that firms that engage in both exports and imports -the so-called two-way traders -are different from firms that only export and that only import (and from firms that do not engage in foreign trade at all). Vogel and Wagner (2010) show that in Germany two-way traders are more productive than non-traders, only-importers and only-exporters. Some of these two-way traders are intra-good traders that simultaneously export and import identical goods, while others are intergood traders that trade different goods in exports and imports only. This section 7 It may come as a surprise that firms from services industries are active as traders of goods, and that in some services industries the share of intra-good trade is rather high (e.g., industry 65 -Insurance etc., or industry 79 -Travel agency etc.). Exports and imports of goods in these industries, however, are tiny compared to trade in manufacturing industries (details are available on request), and for confidentiality reasons we are not able to document what kind of goods are exported and imported simultaneously by firms from these or other services industries.
reports results from a comparison of intra-good traders and inter-good traders in Germany.
Data and definition of variables
The empirical investigation uses a tailor-made data set that combines high quality firm-level data from three official sources.
The first source of data is the statistic on foreign trade that is described in section 2 above and that is used to identify two-way traders that are either inter-good traders or intra-good traders.
The second source of data is the cost structure survey for enterprises in the manufacturing sector. This survey is carried out annually as a representative random sample survey in about 15,000 firms. The sample is stratified according to the number of employees and the industries; all firms with 500 and more employees are covered by the cost structure survey (see Fritsch et al. 2004) . Note that a new sample of firms is drawn every four or five years.
These data were matched with the enterprise register system (Unternehmensregister-System). The enterprise register system is used as the third source of data. With these linked three data sets it is possible to investigate differences in the following characteristics of inter-good and intra-good traders from manufacturing industries:
Number of employees in a firm, a measure for the size of the firm.
Human capital intensity, measured by the average wage per employee. Rate of profit, computed as (total turnover -total costs) / total turnover * 100.
Industry: Dummy variables for 4-digit industries are included in the empirical models to control for industry specific differences (found to be important in section 2).
Note that due to fact that the cost structure survey covers firms from manufacturing industries only the empirical investigation on differences between intra-good traders and inter-good traders is limited to manufacturing firms, while the descriptive evidence reported in section 2 above was based on trade transactions from firms from the German economy as a whole. Table 3 reports differences between 4,714 intra-good traders and 1,124 inter-good traders that participated in the cost-structure survey of 2012. 10 Compared to two-way traders that are inter-good traders, intra-good traders are larger, more human capital intensive, more productive, more engaged in R&D activities, and more profitable.
Empirical results
These differences do not only exist at the mean of the firm characteristics, they are observed over the whole distribution of any characteristic (as shown by the values for the percentiles of the distribution), too.
9 Note that the data used has no information on the capital stock of the firms, so more elaborate measures of productivity like total factor productivity cannot be computed. 10 The fact that more than four in five two-way traders in the sample are intra-good traders should not be considered as representative for firms from manufacturing industries in Germany. As said in section 3.1., by construction the cost structure survey oversamples very large firms and the high share of intra-good traders in the sample of two-way traders investigated here can be explained by the fact that firm size is positively linked with participation in intra-good trade (as detailed below). Table 2 show that the share of intra-good trade differs widely between industries, and that this holds for industries from manufacturing, too. The same can be expected to be the case for firm characteristics looked at above. The next step in the investigation of differences between intra-good traders and inter-good traders is a comparison of both groups of firms that takes care of the industry affiliation of the firms. To do so so-called intra-good trader premia are Results are reported in Table 4 , were the first three premia are in percent and the last two in percentage points. All premia are highly statistically significant and large from an economic point of view, showing that intra-good traders are larger, more human capital intensive, more productive, more engaged in R&D activities, and more profitable compared to inter-good traders from the same detailed industry.
Descriptive results reported in
These results, however, do not show a causal effect of intra-good trade on the dimensions of firm performance. They indicate correlations (controlling for industry affiliation), not more. When it comes to the discussion of the direction of causality between firm performance and participation in international trade in any form, one has to test for the presence of self-selection of firms with certain characteristics into this activity on the one hand and for the effect of this activity on firms on the other hand. Both might be the case. To test this, however, is far from easy, and demanding with regard to the data needed (see Wagner 2007) . Among others, longitudinal data for a larger number of years are needed to see whether, in our case, firms that become intra-good traders were better than firms that continue to act as inter-good traders in the years before they start to trade the same good simultaneously in exports and imports, and to investigate the consequences of starting (or stopping) to act as an intra-good trader on firm performance. However, the transaction level data period only. This is a small and in some sense special sub-group of firms, so we cannot expect to learn much from the results of these estimations.
To sum up, descriptive statistics and estimates of premium regressions indicate that intra-good traders are larger, more human capital intensive, more productive, more engaged in R&D activities, and more profitable compared to intergood traders, while the data are not rich enough to investigate the direction of causality between firm performance and engagement in intra-good trade.
Why do some firms engage in intra-good trade?
After documenting differences between intra-good traders and inter-good traders in German manufacturing industries in the last section this section deals with the question why some two-way traders engage in intra-good trade and others do not.
Unfortunately, at least to the best of my knowledge, there is no formal model that shows when it is profitable for a firm to become an intra-good trader. However, Damijan et al. (2013, p. 101ff .) discuss plausible reasons for firms to engage in passon trade (partly by referring to the small literature on carry-on trade) that are plausible reasons for firms to engage in intra-good trade, too.
One scenario is that a firm Z in country X that is part of a (horizontally integrated) multinational enterprise where plants in different countries produce the same narrowly defined product imports a product from a related firm in country B, sells this product in part in country X and exports it in part to another country C, maybe together with its own product made in country X, or exports goods produced in X to yet another country D. In this scenario, the intra-good trader Z serves as an intermediary in the multinational network.
Another scenario is that a firm W in country Y engages in price arbitrage by importing a good from country E and exporting it at a higher price (that covers all extra costs of importing and exporting activities) to country F, maybe together with its own product made in country X and maybe after rebranding the imported good to make it look like a product "made in X".
Unfortunately, the data at hand are not rich enough to document the empirical validity of these scenarios. We have no information whether the firms in our sample are part of a multinational enterprise that produces the goods that are simultaneously exported and imported by intra-good traders or not. There is no information on international intra-firm trade transactions. And we have no information on the extent to which imported goods are in fact "passed on" to customers in another country (with or without rebranding). Hopefully, this information will become available in the future.
Concluding remarks
Evidence reported for Germany, the third largest exporter and importer in world merchandise trade, shows that (in line with results on pass-on trade reported for Slovenia by Damijan et al. (2013) ) intra-good trade matters, and that intra-good traders differ systematically from inter-good traders. Any evidence on the direction and strength of causal links between intra-good trade and firm performance, however, is lacking due to the fact that the data at hand are not rich enough to uncover such links. The same holds for empirical evidence on the reasons why some firms engage in intra-good trade and others do not.
A promising road for future research is the replication of the empirical investigation with data for other countries that will help to uncover what can be considered as stylized facts with regard to the role of intra-good trade in international trade. If it turns out that intra-good trade matters to a relevant order of magnitude in other countries, too, this might inspire the development of theoretical models (like in the case of intra-industry trade and of heterogeneous firms in the past) that can help to guide econometric analyses on why some firms engage in intra-good trade. _________________________________________________________________________________ Note: Intra-good trade refers to the simultaneous export and import of the same HS6-good by a firm. The share of intra-good trade in total trade is computed as the sum of intra-good export and intra-good import over the sum of total export and total import in a HS2-section. For a detailed description of the HS2 classification by section see the web at: http://unstats.un.org/unsd/tradekb/Knowledgebase/HSClassification-by-Section. Note: Two-way traders exported and imported goods in 2012. Intra-good trade refers to the simultaneous export and import of the same HS6-good by the same firm. Results are for a sample of 1124 (4714) firm without (with) intra-good trade. For a definition of the firm characteristics see text. p1, p50 and p99 refer to the percentiles of the distribution of the firm characteristics variables; minima and maxima cannot be reported to due confidentiality issues. Rate of profit 7.14 0.000 _________________________________________________________________________________ Note: Intra-good trader simultaneously exported and imported the same HS6-good in 2012; the reference group is made of firms that imported and exported different HS6-goods. The estimated premia are based on the regression coefficients of the intra-good trader dummy variable in a regression of the firm characteristic on this dummy variable and a complete set of 4-digit industry dummy variables. The first three firm characteristics (number of employees, human capital intensity, and labor productivity) enter the regression models in logs, and the premia are the percentage difference between the two groups. R&D intensity and rate of profit are percentage variables, and the premia are differences in percentage points between the two groups of firms. For a definition of the firm characteristics see text. p-value is the prob-value of the estimated regression coefficient of the intra-good trader dummy variable.
